Sonic hedgehog, BMP4, and Hox genes in the development of anorectal malformations in Ethylenethiourea-exposed fetal rats.
shh signaling pathway has been shown to be involved in the morphogenesis of many organ systems. In this study, we investigated the expression of shh and its targets, BMP4 and Hox genes, in the development of anorectal malformations in Ethylenethiourea (ETU)-exposed embryos. We used ETU murine model of the vertebral, anal, cardiac, tracheoesophageal, renal, and limb association. Ethylenethiourea 1% (125 mg/kg) was given to the pregnant females via gavage feeding on gestational day (gD) 10 and saline to control animals. Embryos were collected at gD12 to gD16 and gD21; hindguts were dissected and snap frozen. Highly purified RNA was isolated, and expression of shh, BMP4, Hoxa13, and Hoxd13 genes was confirmed with RT-PCR. Relative quantitative expression of shh and target genes at each time point was done with SYBR Green I qPCR. Normalized gene of interest expression was calculated by geNorm, and data analysis was done with 2-tail Student t test. shh, BMP4, Hoxa13, and Hoxd13 transcripts were detected in all samples, confirming that shh cascade is active during the process of hindgut development in fetal rats. Relative quantitation demonstrated that shh cascade expression shows time-dependent changes in the developing hindgut. This study shows that ETU disturbs the expression of shh signaling pathway during the development of hindgut. We provide evidence that shh plays a pivotal role in the hindgut morphogenesis, and its misexpression affect the expression of targets, BMP4 and Hox genes.